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Nutrition interventionsWedescribed the prevalence of overweight and obesity among low-incomewomen in ruralWest Virginia (WV)
and urban Los Angeles County (LA County). Both communities participated in the national Communities Putting
Prevention to Work program during 2010–2012. In each community, we completed health assessments on
adult women recruited from public-sector clinics serving low-income populations. All participants answered
survey questions regarding socio-demographics and diets. In both jurisdictions, we assessed obesity using objec-
tively measured height and weight (calculated BMI). As part of each community case study, we performedmul-
tivariable regression analyses to describe the relationships between overweight and obesity and selected
covariates (e.g., dietary behaviors). Overweight and obesity were prevalent among low-income women from
WV (73%, combined) and LA County (67%, combined). In both communities, race and ethnicity appeared to pre-
dict the two conditions; however, the associations were not robust. In LA County, for example, African American
and Hispanic womenwere 1.4 times (95% CI = 1.12, 1.81) more likely than white women to be overweight and
obese. Collectively, these subpopulation health data served as an important guide for further planning of obesity
prevention efforts in both communities. These efforts became a part of the subsequent Community Transforma-
tion Grants portfolio.
© 2014 Elsevier Inc. Open access under CC BY-NC-ND license.Introduction
The strain that overweight and obesity place on the nation's health
and economy is well documented (Ogden et al., 2012; Wang and
Beydoun, 2007). In response to the growing obesity epidemic, recent
public health efforts in the U.S. have sought to reduce the obesity bur-
den across various at-risk populations by addressing the physical and
social determinants of health (Sallis et al., 2011; Story et al., 2008).
The national Communities Putting Prevention to Work (CPPW)1 program
recently invested more than $300 million in 50 communities to estab-
lish a myriad of system and environmental changes designed to reduce
the prevalence of chronic diseases, including those caused by over-
weight and obesity (Bunnell et al., 2012). Nutrition interventions
topped the list of practice-based strategies implemented by thisse and Injury Prevention, Los
ire Blvd, 8th Floor, Los Angeles,
), stephanie.frost@icﬁ.com
.com (C.V. Harris),
T. Kuo).
ND license.program, including: institutional nutrition standards and sustainability
guidelines for food procurement; retail food establishment practices
that encouraged healthy eating; health marketing campaigns that edu-
cated the public about the harmful effects of excess calorie intake; and
venue-speciﬁc health education aimed at empowering individuals to
make better food choices (Table 1). In a number of CPPW communities,
these interventions targeted low-income women and their families
(e.g., spouses, children).
Tailoring interventions for women and recruiting them as cham-
pions of change in their households are two public health approaches
that are informed by prior research. Literature suggests thatwomen fre-
quently play the role of nutrition ‘gatekeepers’ for their households,
inﬂuencing family eating behaviors (Charles and Kerr, 1988; Wild
et al., 1994). Women also represent an important priority population,
given that prior research has also shown that children from single-
parent households are at increased risk of developing obesity and
cardiovascular disease later in life (Huffman et al., 2010; PRB, 2011).
Women themselves are a prime target group for intervention. Across
age groups and by health status, they are at increased risk for over-
weight and obesity. Women of childbearing age, for example, are dis-
proportionately affected by overweight and obesity, especially
postpartum (Gore et al., 2003). In pregnancy, obese women are more
Table 1
Nutrition interventions in two CPPW communities in the U.S., 2010–2012.
West Virginia (rural) Los Angeles County (urban)
Intervention category Targeted Setting Intervention Targeted Setting Intervention
Institutional nutrition standards and
sustainability guidelines for food
procurement.
– – County of Los Angeles government. Board of Supervisors motion requiring Public Health
review of new and renewing food service and
vending contracts in all County of Los Angeles
departments. The motion allowed each department
the opportunity to incorporate nutrient limits and
other Institute of Medicine recommendations for
healthy meals, snacks, beverages, etc. in food service
contracts. This motion affects County food venues,
ranging from public hospitals and clinics to probation
camps.
– – Select low-income cities experiencing high rates of
obesity.
City-level resolutions requiring the adoption and
implementation of nutrition standards and other
healthy procurement practices across all city vending
and food concessions.
Food retail practices to encourage
healthy eating.
Jurisdiction-wide. Adoption of healthy convenience store practices to
increase access to healthy foods in under resourced
communities.
Select citieswith high rates of obesity and lowdensity
of stores offering fresh fruits and vegetables.
Adoption of healthy corner store practices to increase
access to healthy foods in under-resourced commu-
nities.
Jurisdiction-wide. Adoption of farmers market incentives to waive the
cost of a food permit for all vendors.
– –
Increase the number of farmers markets and the
availability of EBT machines.
Health marketing. Jurisdiction-wide. Dissemination of paid media advertisements
targeting parents (i.e., “Where are the Veggies”) to
promote healthy eating and to educate the public
about the risk factors associated with unhealthy
eating among children.
Jurisdiction-wide. Dissemination of multi-pronged health marketing
campaigns designed to promote healthy eating in the
community. Communication methods employed
included mass media approaches (e.g., billboards,
public transit ads, videos, website) and social media
channels (e.g., Twitter, Facebook).
– –
Venue-speciﬁc health
education.
Select at-risk community settings. Brownbag “lunch and learn” lecture series to promote
healthy eating among lecture attendees.
Select grocery stores located in
at-risk communities.
Healthy checkout aisles and grocery stores signage to
increase awareness and promote healthy food
options in the environment.
– –
Select grocery stores located in
at-risk communities.
Promotion of fresh fruits and vegetables via grocery
store “taste test” booths.
– –
Select farmers markets located in
at-risk communities.
Cooking demonstrations to highlight the use of fresh
fruits and vegetables at local farmers markets.
– –
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tes, experience medical complications from pre-eclampsia, require in-
duced early labor, and undergo a cesarean section (Sebire et al., 2001).
Among older women, poor health outcomes including early develop-
ment of heart disease, stroke, and type 2 diabetes are seen for those
who are obese (Dennis, 2007; Manson et al., 1990).
While an extensive body of empirical evidence supports gender as a
strong determinant of health (Krieger, 2003; Sen and Östlin, 2008),
other determinants of obesity risk contribute to a more complex pic-
ture; the effects of these determinants are difﬁcult to disentangle
(Verbrugge, 1985). In health disparities research, obesity risk is often at-
tributed to racial and ethnic differences (Cossrow and Falkner, 2004;
Wang and Beydoun, 2007). However, socioeconomic factors and popu-
lation density (rural, urban) also play important roles (Wang and
Beydoun, 2007; Zhang andWang, 2004). In the literature, unique differ-
ences in community resiliency, culture, and geography have been found
to be associated with attenuated obesity risk, especially among particu-
lar subpopulations (Wang and Beydoun, 2007).
Although studying complex causal pathways to disease develop-
ment is of signiﬁcant value to obesity research, public health practice
often necessitates more applied science, requiring data that can
enumerate speciﬁc subpopulation needs. At this more granular level,
subpopulation health data can aid program planning and ﬁeldwork by
tailoring interventions to speciﬁcally address key geo-social factors
that inﬂuence obesity risk (Frieden, 2010). Information on key attri-
butes of targeted populations (e.g., subgroup obesity prevalence, health
proﬁles and/or health behaviors) can be used to plan programs that
address group- or culturally-speciﬁc covariates including food prepara-
tion style, social norms surrounding eating, etc. Such data provides val-
idation of agency decisions to invest federal funds in obesity prevention.
Unfortunately, for most communities, access to subpopulation health
data is sparse.
In this article, we contribute to public health practice by presenting
two case studies of CPPW communities that collected subpopulation
health data to document community needs. We speciﬁcally described
the prevalence of overweight and obesity, and the health risk proﬁles
of low-income women in a clinic setting in rural West Virginia (WV,
Case-Community No. 1)2 and urban Los Angeles County (LA County,
Case-Community No. 2).3We chose these two speciﬁc communities be-
cause surveillance of obesity by population density (rural and urban)
were key focus areas in the national CPPW program during 2010–2012.Methods
We analyzed cross-sectional data from health assessments conducted
during the ﬁrst 15 months of the national CPPW program in rural WV and
urban LA County. Both communities participated in several local CPPW inter-
ventions and enhanced evaluation activities, including interval assessments of
body mass index (BMI) and self-reported dietary behaviors of low-income
community-dwelling adults.Settings
Case-Community No. 1
InWV, CPPW funded interventions in a six-county area. This region is large-
ly rural (U.S. Census Bureau, 2012a; USDA, 2003) with a land area of 1944
square miles and a population density of 68 persons per square mile. Predomi-
nantly white, the area is characterized by high rates of unemployment, poverty,
and chronic disease. Data collection took place from February-August, 2011, in
two Women, Infants, and Children (WIC)4 clinics (USDA, 2011). These two
sites were selected because they served the largest proportion of low-income
residents in the region.2 WV =West Virginia
3 LA County = Los Angeles County
4 WIC = Women, Infants, and Children (program/clinic)Case-Community No. 2
In LA County, CPPW funded interventions for 9.8 million adults and children
countywide. LA County is largely urban with a land area of 4058 square miles
and a population density of 2419 persons per square mile. The population is ra-
cially and ethnically diverse. LA County is similar to WV in that its northwest
and south-central regions have high rates of poverty and chronic disease
(LACDPH, 2011; U.S. Census Bureau, 2012b). Data were collected from
February–April, 2011 in ﬁve public health centers operated by the Los Angeles
County Department of Public Health (LACDPH).5 These centers provide a
range of services (e.g., immunizations, treatment of tuberculosis and sexually
transmitted diseases, community programming, and other public/social ser-
vices) to low-income residents. We selected them because they are located
within the most impoverished areas of the county.
Participant Recruitment for the Health Assessments
WV participants (total n = 630; women with children ages 0–5 years, n =
553) were recruited from the waiting rooms of the two selectedWIC clinics. To
be eligible, they had to meet the following criteria: 1) demonstrated interest in
the project; 2) be at least 18 years of age; 3) read and spoke English; 4) lived in
one of six county jurisdictions in WV; 5) not be pregnant; 6) be at least eight
weeks postpartum; and 7) agreed to return for follow-up visits (i.e., at three
and six months post-initial encounter). All WIC clients had incomes that fell at
or below 185% of the U.S. Poverty Income Guidelines (USDA, 2003).
In LA County, low-income participants (total n = 720; women, n = 408)
were recruited from the waiting rooms of ﬁve large public health centers
using a systematic approach to selection, accounting (when feasible) for each
center's clientele volume, time of day, variation in the types of services provid-
ed, and variation in clinic ﬂow on the speciﬁed recruitment days. Trained staff
utilized multi-stage, systematic procedures on pre-speciﬁed days of the survey
period to recruit and enroll eligible participants. To be eligible, LA County
participants had to meet the following criteria: 1) be at least 18 years of age;
2) spoke English or Spanish; 3) be a client (patient) of the health center;
4) not be pregnant; and 5) agreed to complete a battery of anthropometric
and self-administered assessments on a scheduledweekend day at a designated
center location.
Standardized recruitment and measurement protocols were used in both
communities. Differences in eligibility criteria between the two health assess-
ments were based on regional demographic differences (e.g., in LA County
there was a larger population of Spanish speaking adults). Written informed
consentswere obtained from all participants in each community. All assessment
protocols and materials were reviewed and approved by each jurisdiction's
respective Institutional Review Boards.
Data collection in each case community
Trained staff collected anthropometric measurements and employed stan-
dard procedures for administering participant surveys. In WV, height and
weight measurements were measured twice using calibrated Health-O-Meter
50KL scales with built-in height rods (Jarden Corporation, Rye, NY). In LA
County, height and weight measurements were collected at least two times
using a stadiometer (Seca 213, seca Precision for health, United Kingdom) and
a digital scale (Seca 876, seca Precision for health, United Kingdom), respective-
ly. The ﬁnal recorded heights and weights represented the average of repeated
measurements.
In both communities, demographic information, and information on dietary
behaviors, was collected using self-administered surveys. In WV, an eight-page
English-only paper questionnaire was developed and administered (an online
version was also available). The dietary behavior module of the instrument
was adapted from the University of California, Davis Food Behavior Checklist
(used with permission). In LA County, a seven-page paper questionnaire was
developed and administered in English or Spanish; the instrument was devel-
oped using previously validated question items from national as well as local
population health surveys, including the National Health and Nutrition Exami-
nation Survey (NHANES)6 (NCHS, 2011) and the Los Angeles County Health
Survey (LACDPH, 2011). The Spanish version was translated from the English
version using standardized forward–backward language translation protocols.
In contrast to WV, a Spanish version of the questionnaire in LA County was5 LACDPH = Los Angeles County Department of Public Health
6 NHANES = National Health and Nutrition Examination Survey
Table 2
Socio-demographic characteristics of women who participated in the health assessments
in West Virginia and Los Angeles County, 2011.
Characteristics West Virginiab
(rural)
n (%)
Los Angeles Countyc
(urban)
n (%)
553 408
Age (years)a
18–24 181 (32.8) 83 (20.3)
25–44 321(58.0) 196 (48.0)
45–64 48 (8.7) 117 (28.7)
65+ 1 (b1.0) 12 (2.9)
Race/ethnicitya
African American/Black 9 (1.6) 171 (42.0)
Hispanic 10 (1.8) 130 (31.9)
White 525 (94.9) 37 (9.1)
Asian/Paciﬁc Islander 4 (b1.0) 44 (10.8)
Other 3 (b1.0) 25 (6.1)
Educationa
Less than high school 55 (9.9) 71 (17.6)
High school graduate or GED 261 (47.2) 76 (18.6)
Some college or college degree 231 (41.8) 256 (62.7)
Employmenta
Unemployed 276 (49.9) 162 (39.7)
Retired 3 (b1.0) 12 (3.0)
Disabled 39 (7.1) 29 (7.2)
Employed 129 (23.3) 198 (48.5)
a Percentages may not add up to 100% because of missing data and rounding.
b Recruited fromWomen, Infants, and Children (WIC) clinics in West Virginia.
c Recruited from ‘safety net’, multi-purpose public health centers in Los Angeles County.
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origin and speaks Spanish.
Data management and statistical analysis
For each community, common dietary behavior variables were identiﬁed.
Due to sample variations and differences in some of the variable response cate-
gories, common categorical anchors were generated for key variables in each of
the datasets from WV and LA County. For example, using Centers for Disease
Control and Prevention (CDC)7 guidelines, both communities converted objec-
tively measured heights and weights to a standard indicator — BMI (weight
[kg] / height squared [m2]) (CDC, 2012), with BMI b 24.9, normal or non-
obese; 25.0-29.9, overweight; ≥ 30.0, obese.
We performed descriptive analyses to describe frequencies and differences
in participant characteristics (e.g., demographic characteristics, eating behav-
iors) by community. To explore the relationships between the prevalence of
overweight and obesity and covariates such as race/ethnicity, age, education
and dietary behaviors (consumption frequency of sodas/sugar-sweetenedFig. 1. Prevalence of overweight and obesity by population density (rural and urban).beverages and fruits and vegetables), prevalence rate ratios (PRRs) and 95%
conﬁdence intervals (CIs) were generated for each community, using robust
Poisson regression methods (Deddens and Peterson, 2008). BMI was the out-
come variable of interest used in the multivariable models, where overweight
(BMI≥25 and BMI≤29.9) and obesity (BMI≥ 30)were collapsed. All data anal-
yses were conducted using Stata/SE 12.1 (StataCorp LP, College Station, Texas,
USA).
Results
Of the 2092 parents approached in the WIC clinics, 33% refused and
30%were enrolled by theWV trained staff (total n= 630; women, n =
553). Of the 1393 patients approached in the designated public health
centers, 26% refused and 74% were enrolled by the LA County trained
staff (total n = 720; women, n = 408).
Compared to women in LA County, WV participants were generally
younger (Table 2). Women in the WV sample were predominately
white (95%), whereas women in the LA County sample were predomi-
nately African American and Hispanic (74%, combined). Of the WV
women, 73% were overweight and obese, as compared to 67% among
LA County women (Fig. 1). In general, women in the LA County sample
were more educated than women in the WV sample (63% versus 42%).
They also reported consuming less soda (28% versus 37%) butmore sug-
ary drink alternatives (41% versus 32%) than their counterparts in WV.
In both communities, race and ethnicity appeared to predict over-
weight and obesity; the associations to covariates, however, were not
robust. In LA County, for instance, African American and Hispanic
women were 1.4 times (95% CI = 1.12, 1.81) more likely than white
women to be overweight and obese (Table 3).
Discussion
The present case examples by population density (rural WV and
urban LA County) highlight the burden of overweight and obesity
among low-income women in two communities supported by CPPW
during 2010–2012. Although the health assessment methods and data
collection protocols differed somewhat from one another, both commu-
nities showed impressive magnitudes of obesity prevalence in this sub-
population, suggesting that federal investments in obesity prevention
for these geographic regions were relatively well-aligned with the
needs of these communities. Closer examination of each case example
suggests that this burdenmay be greater than it appears in each setting.
For example, we found obesity rates among LA County women to ex-
ceed 50%; this contrasts county-wide estimates of 30% for this same
gender group (LACDPH-OWH, 2013). Similarly, when comparing health
behaviors, approximately 27% of women in LA County reported con-
suming one soda or sugar-sweetened beverage per day whereas in the
overall county population, this self-reported behavior was closer to
35% (LACDPH, 2011).
Findings from our case studies aligned with those found in the liter-
ature, including: 1) low socioeconomic status is strongly associated
with a variety of risk factors (e.g., diet) for obesity and obesity-related
chronic diseases (Larson et al., 2009; Zhang and Wang, 2004); 2) low-
income individuals are less likely to consume nutritious foods (Lynch
et al., 2004) and more likely to consume calorie-dense foods such as
soda, sugar-sweetened beverages, and other processed foods (Cohen
et al., 2010); and 3) fruit and vegetable consumption, a proxy for
healthy eating, is disproportionately lower among low-income sub-
groups (Drewnowski, 2009).
In LA County, African American and Hispanic women were more
likely than white women to be overweight or obese. This observation,
however, may be due to the higher representation of African
Americans in the LA County sample. In contrast to recent U.S. Census es-
timates — African Americans accounted only for approximately 9% of
the total county population (U.S. Census Bureau, 2012b), African
Americans represented 42% of the LA case study sample. In WV, racial
Table 3
Overweight and obesity among low-income rural and urban women by socio-demographic characteristics and dietary behaviors, 2011a.
West Virginia (rural) Los Angeles County (urban)
Adj. PRR (95% CI)b Adj. PRR (95% CI)b
Race
White Referent Referent
African American or Hispanic 1.18 (1.00, 1.40) 1.42 (1.12, 1.81)
Age
18–24 Referent Referent
N25 1.18 (1.05, 1.33) 1.44 (1.19, 1.74)
Education
Some college or college degree Referent Referent
High school graduate or less 1.04 (0.94, 1.15) 0.93 (0.84, 1.03)
Reported frequency of sugar-sweetened beverage consumption
Does not drink/drinks sometimes Referent Referent
Drinks often/everyday 0.92 (0.82, 1.03) 0.95 (0.84, 1.07)
Reported frequency of soda consumption
Does not drink/drinks sometimes Referent Referent
Drinks often/everyday 0.99 (0.89, 1.09) 1.04 (0.92, 1.18)
Average reported consumption of vegetables each day
Four or more servings Referent Referent
3 servings or less 0.95 (0.83, 1.10) 1.13 (0.97, 1.33)
Average reported consumption of fruits each day
Four or more servings Referent Referent
3 servings or less 0.95 (0.80, 1.12) 0.82 (0.70, 0.97)
a Model: overweight and obese bodymass index stratiﬁed by community, adjusted for other covariates, including socio-demographic characteristics (race, age, education) and dietary
behaviors (e.g., soda and sugar-sweetened beverage consumption, fruits and vegetable intake); robust Poisson regression analyses were performed to estimate the adjusted prevalence
rate ratios.
b Adj. PRR = adjusted prevalence rate ratio, CI = conﬁdence intervals.
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sessment participants were white.
Although case studies provide important insights into regional dif-
ferences in overweight and obesity — WV (rural) versus LA County
(urban), inferences about the root causes of these regional disparities
cannot be fully explained given the dissimilar methods used to collect
the data. While it is possible that such factors as sparse open space, un-
safe neighborhoods, an inefﬁcient public transit system, limited access
to grocery stores, and non-competitive food pricing (CPSTF, 2011;
French et al., 2001; Larson et al., 2009; Moore et al., 2008; NPC, 2011)
may all present important challenges to healthy eating and active living
in both communities, the magnitude of how these factors differentially
impact overweight and obesity prevalence across the two regions re-
main unclear and warrant further study. Unique regional preferences
for soda and customs in preparing food, for example,may have differen-
tial impact on overweight and obesity prevalence across the various
subgroups in each jurisdiction. Barriers to healthy eating (e.g., access
to fresh fruits and vegetables) that are thought to be similar may
actually be dissimilar, as the solutions to the obesity epidemic in each
community may be different. Whereas capital investments in grocery
stores or places that sell fresh fruits and vegetables (e.g., farmers
market) are likely important for mitigating shortages of food venues
in WV, conversion of existing corner stores (abundant in the neighbor-
hood) or safer and easier access to public transportation to go to farther-
away locations may be more suitable for LA County. Further research is
needed to examine these factors, as they are not the focus of these case
study examples.
Limitations
The case study approach utilized in this article has several limita-
tions. First, comparisons of WV and LA County samples could not be
made, as different recruitment approaches and clientele characteristics
precluded dataset comparability. Second, key differences in the two
clinic populations' age, education, and the services sought by clients
likely contributed to some selection bias in each community. Third, so-
cioeconomic status was not easily established for both samples, as the
two regional assessment instruments (surveys) did not directly askabout participant income. Other sources of information were used to
establish low socioeconomic status in WV and LA County. In WV, to re-
ceive services, all WIC clients must have incomes which fell at or below
185% of the U.S. Poverty Income Guidelines. In LA County, participants
provided zip codes to verify their region of residence and answered
questions about employment status, education, and usage of need-
based public services.
Conclusions
The present case studies of ruralWV and urban LA County represent
unique snapshots of subpopulations targeted by the national CPPWpro-
gramadministered by the CDC (Bunnell et al., 2012). Results of the stud-
ies conﬁrmed the need to invest in these regions, which contained high
prevalence of overweight and obesity. Coupled to other system-level or
multi-sector interventions, the range of nutrition interventions in WV
and LA County (e.g., WIC health education; workplace breastfeeding
accommodations; healthy food procurement practices; and public edu-
cation) offer potentially meaningful opportunities to facilitate better
food selections among low-income women and their families. These
data provide invaluable insights on how these and other obesity pre-
vention strategies can be tailored and reﬁned to address the needs of
this important segment of the population — a group that can have an
enormous impact not only on what food they choose for themselves,
but, more importantly, for their families. Collectively, these subpopula-
tion health data served as an important guide for further planning of
obesity prevention efforts in both communities; inmany cases, these ef-
forts became a part of the subsequent Community Transformation
Grants portfolio.
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